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Home safe home: Evaluation of a childhood home safety program
Tanya Charyk Stewart, MSc, Andrew Clark, PhD, Jason Gilliland, PhD, Michael R. Miller, PhD,
Jane Edwards, MSc, Tania Haidar, Brandon Batey, MSc, Kelly N. Vogt, MD, MSc, Neil G. Parry, MD,
Douglas D. Fraser, MD, PhD, and Neil Merritt, MD, London, Ontario, Canada
BACKGROUND: The London Health Sciences Centre Home Safety Program (HSP) provides safety devices, education, a safety video, and home
safety checklist to all first-time parents for the reduction of childhood home injuries. The objective of this study was to evaluate
the HSP for the prevention of home injuries in children up to 2 years of age.
METHODS: A program evaluation was performed with follow-up survey, along with an interrupted time series analysis of emergency depart-
ment (ED) visits for home injuries 5 years before (2007–2013) and 2 years after (2013–2015) implementation. Spatial analysis of
ED visits was undertaken to assess differences in home injury rates by dissemination areas controlling differences in socioeco-
nomic status (i.e., income, education, and lone-parent status) at the neighborhood level.
RESULTS: A total of 3,458 first-time parents participated in the HSP (a 74% compliance rate). Of these, 20% (n = 696) of parents responded to
our questionnaire, with 94% reporting the program to be useful (median, 6; interquartile range,2 on a 7-point Likert scale) and 81%
learning new strategies for preventing home injuries. The median age of the respondent's babies were 12 months (interquartile
range, 1). The home safety check list was used by 87% of respondents to identify hazards in their home, with 95% taking action
to minimize the risk. The time series analysis demonstrated a significant decline in ED visits for home injuries in toddlers younger
than2 years of age after HSP implementation. The declines in ED visits for home injuries remained significant over and above each
socioeconomic status covariate.
CONCLUSION: Removing hazards, supervision, and installing safety devices are key facilitators in the reduction of home injuries. Parents found
the HSP useful to identify hazards, learn new strategies, build confidence, and provide safety products. Initial finding suggests that
the program is effective in reducing home injuries in children up to 2 years of age. (J Trauma Acute Care Surg. 2016;81: 533–540.
Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.)
LEVEL OF EVIDENCE: Therapeutic/care management study, level V.
KEYWORDS: Injury prevention; program evaluation; mixed-mode, survey methods; time series.
I njuries are the most important public health issue for children.In fact, injuries are the leading cause of death for children from
age 1 year through their teenage years in Canada and many other
industrialized countries.1,2While the burden of injury globally is
astronomic, particularly for youth, this epidemic is largely pre-
ventable. According to the World Health Organization's 2008
World Report on Child Injury Prevention, nearly 1 million chil-
dren (n = 950,000) younger than 18 years are killed each year
from an injury, with 87% the result of an unintentional injury
and potentially preventable cause.1,3 To prevent childhood
injuries, strategies must take into account child development
and changing environments, family lifestyles, and risk factors
of youth.3–5 For children younger than 5 years, most of their
activities, and therefore, their subsequent injuries, take place
in the home.6 Falls, burns, poisonings, and drownings are all
leading causes of mortality and morbidity from childhood
home injuries that have had prevention programs implemented
with varying degrees of reported program effectiveness, depend-
ing on outcome and sociodemographic factors.1,4,6,7 Previous
research of parenting interventions found that those using multi-
faceted interventions seemed to be effective in reducing unin-
tentional child injury, with interventions providing safety
equipment seeming to be more effective in improving some
safety practices than those interventions not doing so.5,7–10
Based on these findings, as the Regional Pediatric Injury
Prevention Program at our Children's Hospital-London Health
Sciences Centre (CH-LHSC) Trauma Centre, we developed a
home safety program (HSP) for all first-time parents giving birth
at our institution or at home in our region with support of a mid-
wife. The goals of our HSP are to provide a primary prevention
program to new families aimed at reducing the incidence of
home injuries in London, Ontario and the surrounding area;
to increase awareness of potential hazards and injury risks to
children in the home; and to deliver safety devices along with
home safety education to all first-time parents. The HSP pro-
vides safety devices, education, a safety video, and home safety
checklist to all first-time parents for the reduction of childhood
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home injuries. The objective of this study was to evaluate the
HSP for the prevention of home injuries in children up to
2 years of age (i.e., from the start of the program).
METHODS
Children's Hospital, London Health Sciences Centre
(CH-LHSC), is a regional pediatric Level I trauma centre for
Southwestern Ontario, Canada. The CH-LHSC serves a geo-
graphic area of 19,000 km2 with a pediatric population of more
than 500,000. The LHSC is the only birthing center in the city
and serves as a regional referral center providing specialized ob-
stetric care to women in Southwestern Ontario, with approxi-
mately 6,000 births occurring at our center annually.
Intervention
The HSP given to first-time parents consisted of a home
safety kit containing nine different home safety products [in
Canadian dollars (US dollars at 0.75 exchange rate)11]:
1. Door knob covers [cost, Can $3.03 (US $2.27)/unit]
2. Oven lock [cost, Can $2.75 (US $2.06)/unit]
3. Bath thermometer [cost, Can $4.40 (US $3.30)/unit]
4. Multipurpose cabinet latches [cost, Can $3.03 (US $2.27)/unit]
5. Press and pivot latches [cost, Can $2.75 (US $2.06)/unit]
6. Side-by-side cabinet lock [cost, Can $1.93 (US $1.45)/unit]
7. Electrical outlet cover [cost, Can $1.93 (US $1.45)/unit]
8. Furniture corner cushions [cost, Can $1.65 (US $1.24)/unit]
9. Window blind cord wind-ups [cost, Can $1.93 (US $1.45)/unit].
In addition to these safety devices, the kit also contained
a home safety checklist for the parents to assess areas in their
home that may not be safe for children, and a safety video
entitled “Give Your Child a Safe Start” [cost, Can $0.60 (US
$0 . 4 5 ) / u n i t ] ( h t t p s : / /www.you t u b e . c om /wa t c h ?
v=PUxI8SqU2mk&list=PLXYSd3E5ACSieJmBRu9ssp
7IAiuBIybUd). This was a professionally produced video that
promoted changes in parental knowledge, attitudes, and prac-
tices regarding injury prevention for children 0 to 5 years
of age.12 In addition to the video, the home safety kit also
contained a safety booklet summarizing the information pre-
sented in the video. The home safety kit was in a bag at Can
$2.27 [US $1.70] for a total of $26.27/kit was distributed to
all first-time parents, primarily in the birthing preadmission
clinic. The kit was given to parents by the registered nurse
(RN) at the clinic visit along with education via a 3-minute
script consisting of information on the home safety checklist,
safety in the home, developmental changes of the baby, and
the importance of supervision to prevent injuries. Most expec-
tant mothers were approximately in week 32 of their pregnancy
at their preadmission clinic appointment. The HSP intervention
was implemented at LHSC on April 2, 2013, for first-time fam-
ilies giving birth in our institution or during a home delivery, via
regional midwives. This program is ongoing but contingent on
grant funding.
Survey Evaluation and Analysis
The HSP was evaluated through a mixed-mode survey
using both Internet and telephone surveys. This evaluation was
approved by the Western University's Health Sciences Research
Ethics Board (REB# 102955). The 37-item questionnaire was
developed and pretested to ensure the wording of the questions
was not confusing. Following this, the reliability was examined
via test-retest of new parents at a parenting class. The ques-
tionnaire contained questions on participant and child demo-
graphics; home injury and safety knowledge, attitudes, and
behaviors; program implementation, satisfaction, and useful-
ness; and program improvements. Survey participants in-
cluded all first-time parents receiving a home safety kit who
agreed to a follow-up survey and provided a correct email ad-
dress or telephone number. The distribution of the online and
telephone surveys followed a modified Dillman technique.13
Participants who provided an email address received an initial
email invitation to participate, followed by three reminders, at
1 week, 2 weeks, and 1 month, for a total of four email invita-
tions. Potential participants that provided a telephone number
were called a minimum of three times, at varying times of the
day, to help increase successful completion of the survey. Partic-
ipation was anonymous, voluntary, and was not compensated.
Online survey responses from May 2014 until September
2015, along with telephone survey response from January un-
til May 2015, were summarized.
For the quantitative component, a combination of dichot-
omous “Yes/No” questions, multiple choice, and ordinal opinion
questions ranked on a 7-point Likert scale were included. De-
scriptive analyses of the responses were undertaken including
totals, percentages, medians, and interquartile ranges (IQRs).
All analyses were performed using IBM SPSS Statistics ver-
sion 23 (IBM Corporation, Armonk, NY).14 For the qualitative
component of the questionnaire, open-ended, opinion questions
were included to provide insight into parents' thoughts on home
safety, the program, and suggested improvements. Parent re-
sponses were then themed and divided into conceptual catego-
ries, independently by two data reviewers. Major and minor
themes were derived from the response data. Qualitative re-
sults were presented in accordance with a reporting checklist
for focus groups and qualitative research.15
Statistical Analysis
Time Series Analysis
Time series analyses are advantageous in estimating
the effects of interventions over time and in accounting for in-
stability and variations in the data that may otherwise result in
spurious statistical conclusions.16,17 With the use of IBM SPSS
Statistics version 23 (IBM Corporation),14 an interrupted time
series analysis with autoregressive integrated moving average
(ARIMA) modeling was performed on the quarterly data of
ED visits for home injuries, which included any injury occur-
ring in the home by any mechanism such as falls, burns,
drownings, struck/crushed by objects, contact with sharp ob-
jects and poisonings, from January 2007 to March 2015. Chil-
dren, living in London, younger than 2 years were used in this
analysis to coincide with the maximum age of the children who
may have benefitted by the end of the study period. The inter-
vention time point for the time series analysis was set at June
2013, which was the first complete quarter after the initiation
of the HSP.
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An additional series of analyses used the following co-
variates in the time series models to control for differences
in socioeconomic status (SES) at the neighborhood level. For
each SES measure, a cut-point was assigned to dichotomize
the variables to be used in the time series analysis. The cut-
point assigned to each of the following variables was for the
lowest quartile to compare whether there were significant dif-
ferences in trends based on the most vulnerable subpopula-
tions. The variables and the cut-points used in this analysis
included percentage of the neighborhood between 25 and
64 years with no high school diploma (≥8.8%), percentage
of lone parent families (≥25%), median household income
(≤ Can $43,726), and percentage of the population who lived
under the Statistics Canada low-income cutoff (≥54%). Neigh-
borhood data were provided at the census dissemination area
level through the 2011 National Household Survey.18
While it would have been ideal to collect SES data for
each family during the ED visit, the hospital did not collect indi-
vidual level SES data. Instead, we were required to use families'
postal codes to determine the neighborhood level SES of the
family through Canada census data. ArcGIS 10.3 (Redlands,
CA; Environmental Systems Research Institute)19 was used
to spatially identify the dissemination area for each family
based on postal code. The SES variables of the dissemination
area were then assigned to each individual child who visited
the ED during the study period.
To assess if there was a change in all ED visits for children
younger than 2 years living in London, additional interrupted
time series analyses with ARIMA modeling were performed
on the quarterly ED visits data for the following two control
groups:
1. Non-home injuries, which included ED visits for all injuries that did
not occur in the home; and
2. Non-injury, which included ED visits for reasons excluding trauma.
RESULTS
Survey Evaluation and Analysis
A total of 3,458 first-time families participated in the HSP
(a 74% compliance rate). Of these, 20% (n = 696) of parents
responded to our questionnaire, with 94% reporting the program
to be useful (median 6; IQR, 2; Fig 1). In total 93% of respon-
dents reported using the home safety kit provided. Parents re-
ported electric outlet covers to be the most useful product in
the kit (81%; Fig 2). When asked if these home safety devices
were not given to them, 92% of parents reported they would
have purchased them on their own. The majority of responding
first-time parents (84%) was interested in having other home
safety equipment, such as baby gates or car seats available
at a low cost through CH-LHSC.
The median age of the respondents' infants were 12 months
(IQR,1), ranging from 8 to 18 months. More than half (55.3%)
of respondents' infants were 11 to 12 months old at the time of
completing the questionnaire. The home safety checklist was
used by 87% of respondents to identify hazards in their home,
with 95% taking action to minimize risks. The most common
safety hazards reported were open electrical outlets (70%),
Figure 1. Respondents rating of the usefulness of the home
safety program on a 7-point Likert scale ranging from 1, “not
useful at all”, up to 7, “extremely useful”.
Figure 2. A summary of the most useful safety products contained within the home safety kit, as reported by first-time parents.
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followed by open stairways (65%) and accessible cupboards/
drawers (55%). In total, 81% (n = 545) of respondents re-
ported learning new strategies for preventing home injuries
(Fig. 3). A review of parental attitudes found 88% of respon-
dents rating home injuries as preventable (median, 6; IQR, 1;
Fig. 4). Overall, 98% of respondents would recommend this
program to other parents. Qualitative comments were themed
into major and minor categories based on first-time parent
survey responses (Table 1).
Process evaluation questions identified several areas of
improvement. Approximately half of all new parents (57%)
did not have the RN discuss home safety with them. As well,
not all new parents received a copy of the video (23%). More
specific suggestions for program improvement are presented
in Table 1.
Time Series Analysis
The time series analysis was performed on a total of 3,860
children younger than 2 years residing in London, Ontario
(n = 2,796 before HSP; n = 1,064 after HSP) using an ARIMA
(0,1,1) model to account for variability and seasonal effects in
the outcome.17 There was a significant decline in quarterly
ED visits for home injuries both before (mean pre-HSP
slope, −0.492 per quarter; SE,0.162; t, −3.035; p = 0.005)
and after (mean post-HSP slope, −5.717 per quarter; SE,
1.912; t, −2.748; p = 0.011) the initiation of the HSP, with a
greater decline occurring after HSP (Fig. 5). In addition, there
was a sudden rise of 27.525 (SE,9.350; t,2.944; p = 0.007)
ED visits for home injuries between the HSP initiation and
the quarter immediately following the HSP initiation, but ED
visits continued to decline thereafter. With regard to SES effects,
time series analyses did not find any significant associations
over time between ED visits for home injuries and all four
SES variables: no high school education, lone parent status,
median household income, and low-income cutoff (all
p values > 0.05). Moreover, the declines in ED visits for
home injuries before HSP and after HSP remained signifi-
cant over and above each SES covariate.
Results of the time series on the two control groups (non-
home injury ED visits and noninjury ED visits for London chil-
dren younger than 2 years) over the same 2007–2015 period did
not reveal any change in the ED visits after HSP implementation.
DISCUSSION
Injuries are the leading cause ofmortality and a significant
source of morbidity for youth.1,3 The types and rates of injury
are influenced by a child's age, stage of development, and envi-
ronment. 4,6,7,20 Children younger than 5 years experience most
of their trauma in the home, the environment in which they
spend most of their time and where they are exposed to hazards
that often result in fall, poisoning, drowning, and scalding inju-
ries.4,20,21 Injury prevention initiatives for children need to be
age appropriate, aimed to minimize the injury risk in their envi-
ronment.21 Young children are vulnerable to many hazards but
Figure 3. A summary of the strategies learned from the home safety program, as reported by first-time parent respondents.
Figure 4. Respondents' rating of the preventability of home
injuries on a 7-point Likert scale ranging from 1, “not preventable
at all”, up to 7, “extremely preventable”.
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have limited ability to recognize the danger. As such, children
rely on parental supervision and physically limiting access to
hazards in their home; interventions directed at the parents, not
the child.7,21,22 Our study aimed to evaluate an HSP targeted
to first-time parents for the prevention of home injuries in chil-
dren up to 2 years of age, with regard to parental satisfaction
TABLE 1. Major and Minor Themes Derived From First-Time Parent Survey Responses Regarding the HSP
Survey Theme Examples of Comments From First-Time Parents Receiving a Home Safety Kit
1. Safety knowledge and awareness • “Thank you for all of the useful information. I felt much safer bringing my son home because of it.”
• “It was great to receive the items in the kit and know they were there when I needed them. The program helped me to
remember the importance of ensuring a safe environment for our little one as he continues to develop. I would recommend
it to other parents, particularly to have a checklist of things that are easy to overlook (i.e., changing hot water temperature)
if you don't know about them. Thank you!”
• “There are so many topics to consider as new parents. It's great there's a program to help new parents become informed
on home safety.”
• “This is a great program! It saved us from having to determine many of the home safety devices we would need and made
us aware of the hazards our little guy might face. Thank you for offering it! :)”
• “I really appreciated getting this kit. As a first time mom with not too much access to young babies and children, it proved
instrumental in raising my awareness and assisting me in making my home safe for my baby girl :).
Thnx again”
2. Confidence builder/decrease fears • “I think this program is fantastic! As a child and youth worker I was very aware of the possible hazards in our house but as
a new parent with all the fears and worries that one would normally have it was nice to have a reminder of the little things
that all add up to make a big difference."
• “Thank you. The information built confidence for first time parents.”
• “The rubber ducky made it so that my husband was comfortable running our daughter's bath.”
3. Cost savings • “This is an amazing program! I was on a tight budget with baby on the way and definitely couldn't afford to buy all the
safety items needed for my home, this program helped me out huge and I used almost everything they gave me!
Thank you !! :)”
• “It was wonderful to receive the home safety kit. It saved our family some money at a time when it seems like you're
constantly spending money on something for baby. A very generous (and important) program.”
• “Great program, especially for families with less money or knowledge on keeping baby safe.”
• “Excellent program, especially where people that don't have much money come in. Those safety devices are expensive
and some people may not be able to afford them. This program makes them available for everyone and helps keeps all
babies safer!”
4. Accessibility • “I think distributing the products help make them more accessible to some parents. People are more likely to use them
if they already have them than going and buying them.”
• “I work with small children, so for me, I am accustomed to close supervision and potential hazards. This program very
beneficial to low income and immigrant families. Thanks for providing.”
5. Prepared in advance • “This was a great program. We got it before our son was born so I made the house safe before he arrived. Was nice not
having a lot of fears or rushing to make things safe. It really helped prepare and make things easier. I am a first time mom
so I never thought of all of these things. I am glad I was able to participate in it :)”
• “This kit allowed us to be prepared in advance. Thank you so much for this wonderful program!”
6. Room for improvement Presentation of Information
• “The information was very basic, non-engaging to the reader, and did not highlight risks and benefits of the products being
provided. It presented more like a marketing promo for the brand of safety products included. Recommend focusing on the
function of products and a top down approach to scanning for safety issues within the home. The safety issues my toddler
came upon were not addressed in any of the information (i.e. crossing raised thresholds, pulling down floor lamps,
wiggling on change table and effectiveness of change table restraints).”
• “Simplifying the message would help (i.e. Not so much paper). Choose a few key points and make an infograph or
something more accessible to everyone. The language and layout of materials may discourage people who may not
have high health information literacy. Overall - great work.”
Timing
• “Great program, just the wrong time for it. Before you have a baby you're worried about the delivery and getting to know
baby. My baby is almost 11 months old and crawling and only now do I have a need for the products and info.
I think that you should provide this stuff to moms around 6 months of age when they have the need for it and will ask
more questions, and will be more receptive. Not pre baby…I just dug out my bag of stuff now.”
• “The timing of the delivery of the information. We received the information at the
• PAC appointment…not really relevant at the time as I was a first time parent and more concerned about the labor and
delivery and the days immediately following birth. However on the other hand it was useful to have the devices ahead of
time and access to the information.”
Products
• “The corner cushions were not effective, our child was able to remove them, might have to try a different manufacturer.”
• “The oven latch isn't good. Just include more all-purpose latches.”
• “Coupons towards baby gates - we live in a side split and have a lot of stairs so we need quite a few gates, and they
are pricey.”
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with the program and reduction of ED visits for childhood
home injuries.
The most successful injury prevention programs have
used a multifaceted approach, geared to the parents, to reduce
unintentional childhood home injuries.8,23 Previous research
has found that interventions providing free, low cost, or dis-
counted safety equipment seemed to be more effective in im-
proving safety practices than interventions that did not provide
devices.7,10,23 Based on these findings, our trauma program
developed an HSP for first-time parents giving birth in our in-
stitution or at home with a midwife. This program provided
education, nine home safety products, and a home safety video
and accompanying booklet.Most similar programs are delivered
via a home safety visit or in primary care;8,23–25 thus, the current
study is unique in providing this program in a birthing and
trauma center located in the same hospital, CH-LHSC, as well
as through RN home visits, specifically for higher-risk fami-
lies or those who speak English as a second language.
A previous program delivered counseling and safety de-
vices for safety improvement in homes that received safety
kits, specifically related to falls, burns, poisonings, and suffo-
cation.23 While this study found that 64% of parents used the
safety equipment in the safety kit, our study results were much
higher at 93%. This may be partially explained by our lower
response rate, and the parents that did respond to our survey
may have been more safety conscious, using the safety items
provided in the kit.
Based on the results of the time series with a mean post-
HSP slope = −5.717 (p = 0.011), this translated into a statisti-
cally significant average decrease of six ED visits for home
injuries per quarter, or 24 ED home injury visits per year, fol-
lowing HSP initiation. To put that in perspective, over a year,
there was an average decrease of approximately two ED visits
before HSP compared to the significantly larger average decrease
of approximately 24 ED visits after HSP. There was not a direct
cause-and-effect relationship between the decrease in ED visits
for home injuries and the implementation of our program, but
the greater decline in ED visits for home injuries after HSP
is suggestive of a positive impact of the HSP, in combination
with the survey results. Further support included both control
groups failing to demonstrate a significant decrease in other
types of ED visits for children younger than 2 years. The only
significant change in ED visits after HSP was for home injury.
Further monitoring and examination of ED visits for home in-
juries is warranted.
Based on the survey results, first-time parents liked the
HSP. Overall, 94% of parents reported that the program was
useful, and nearly all (98%) respondents would recommend
the program to other parents. The qualitative comments pre-
sented in Table 1 reinforce that our program increased safety
knowledge and awareness, built confidence in new parents,
made them feel prepared in advance, and increased accessibility.
Access is a concern particularly in populations in need owing
to financial or cultural reasons, such as low income and new
immigrant families. As such, it is important to tailor the delivery
method for difference SES, ethnic and educational groups,20
which is what we have done by providing the HSP to high-risk
parents and families that speak English as a second language
in conjunction with our public health unit.
Increasing safety knowledge and awareness is a precursor
to behavior change, but translation of knowledge into practices
can be a difficult behavioral change to achieve in a one-off edu-
cational intervention.20 Despite this, we were able to note self-
reported behavioral changes in our respondent parents approxi-
mately 12 to 14 months after intervention including assessing
their home for hazards and taking action to minimize those
hazards. Parents reported using the home safety devices, par-
ticularly electrical outlet covers and the bath thermometer.
Previous studies also found use of socket covers and other
safety devices, as well as a home environment more conducive
to child safety, and fewer observed hazards in the home of par-
ents who participated in home safety interventions.8,24,26
These behaviors likely were not solely due to the safety
education and the availability of safety devices. Parental beliefs
and behaviors have been found to influence their willingness to
embrace injury preventionmessaging and change behavior, such
as installing the safety equipment.20 Given that 88% of our re-
spondents rated home injuries in children as preventable, this
Figure 5. Solid red line represents quarterly ED visits for home injuries in children younger than 2 years in London, Ontario, Canada,
from January 2007 to March 2015. Dotted black line represents the average decline in ED visits over time, predicted by the
time series model. the dashed blue line represents the initiation of the home safety program.
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was a receptive audience to our safety messages, willing to read
the information and watch the video provided, in addition to
looking for and removing hazards in their home. This is evi-
denced by our results demonstrating that 87% of respondents
used the home safety checklist to identify hazards in their home,
with nearly all parents (95%) taking action to either eliminate the
hazard or minimize the risk.
While our results of the potential effectiveness of our HSP
are encouraging, this was an expensive program to deliver. The
cost per kit was Can $26.27 (US $19.70), which translated into
approximately Can $60,342.19 (US $45,256.64) per annum
[based on an average 2,297 first-time mothers giving birth per
year (CH-LHSC 2011–2015 data)]. Given that most parents re-
ported that they would have purchased safety equipment on their
own if not provided to them, this suggests an opportunity to tar-
get the program to those families most in need owing to finan-
cial, access, or educational concerns. The current results found
that there were no SES factors, such as low income, lone parent
status, or no high school education, that affected the overall time
series findings for ED visits for home injuries. Further analysis
in the future, with the accumulation of more data, will allow
for continued examination of this issue to determine certain pop-
ulations at high risk for which the program could be targeted.
Examining rates of ED visits for home injuries before and after
the intervention at a neighborhood level may also allow us to de-
termine the social demographic characteristics of neighborhoods
in which the intervention may provide the most benefit. This fu-
ture work would provide evidence that could decrease program
expenditures and allow for efforts focused at the parents and tod-
dlers most in need of this intervention.
While targeting our HSP would decrease program expen-
ditures, it would also limit the reach of our program to all first-
time parents. Alternatively, a reduced kit consisting of the safety
video, booklet, home safety checklist, and the most used safety
device, the electrical outlet covers, could still be provided to all
first-time parents, along with safety education, as we found 92%
of parents reported they would have purchased safety devices
on their own if not given to them. The establishment of a safety
resource center at CH-LHSC could be considered, as most of the
responding first-time parents (84%) reported being interested
in having other home safety equipment, such as baby gates or
car seats available at a low cost at our institution. Many American
pediatric trauma centers have safety centers affiliated with their
ED, gift shop, or at their primary care center.10,27 A review
of a safety resource center at a busy Level I pediatric trauma
ED that provided both safety information and availability of
safety products was found to be useful, well accepted, and
97% of families reporting using the safety products purchased
at the center.10 This could be a potential future option for
CH-LHSC to provide home safety education and have safety
products available for parents.
This study has several limitations. First, there was a low
response rate. Amixed-mode survey designwas used to increase
response rates, in addition to improve sample composition, data
quality, and lower survey costs.13,28 Nevertheless, only 20% of
our first-time parents responded, which may limit the generaliz-
ability of the survey results, favoring a more safety conscious
group of parents. While our response rate was low at 20%,
the average response rate from online surveys is generally
much lower than traditional mail out surveys at 33%.29 Our
survey data were self-reported and have all of the previously
identified limitations associated with these types of data, in-
cluding the primary threat to validity in our study that parents
may have responded with what they believed we wanted to
hear from them.30,31 To overcome the desirability bias associ-
ated with self-reported data, we also used objective ED visits
for home injuries and found that these significantly decreased
after HSP, providing support for our initiative. Visits to the
ED for home injuries had a sharp increase as our HSP was im-
plemented. We have no data on changes or events that oc-
curred in our region at this time to explain this increase. The
increase in ED visits for home injures was not associated with
the implementation of the intervention, as the devices and ed-
ucation provided in the HSP are generally not used for months
following the intervention, not at the time of receiving the in-
tervention when the mothers were still expecting or have just
given birth. Despite the initial increased ED visits, we were
still able to demonstrate a significant decline in the number
of ED visits for home injuries in the post-HSP implementa-
tion time period, particularly at 1-year after intervention at a
time when most of the home safety products are starting to
be required and used to restrict access to potential dangers.
Again, we cannot conclude a direct causal relationship be-
tween the implementation of the HSP and the decline in child-
hood ED home injury visits, but it is suggestive, in addition to
the survey results of parents receiving and using safety de-
vices, as well as identifying and minimizing injury hazards
in their homes.
CONCLUSIONS
Removing hazards, supervision, and installing safety
devices are key facilitators in the reduction of home injuries.
First-time parents found our HSP useful to identify hazards,
learn new strategies, build confidence, and provide safety prod-
ucts. More time is required to definitively assess the HSP effect
on home injury incidence, but initial findings suggest the
program is effective in reducing home injuries in children
up to 2 years of age. Future directions include using spatial
analysis to target the HSP to families at highest risk for home
injuries, thereby decreasing the costs associated with imple-
menting this program.
AUTHORSHIP
All authors made substantial contributions to the conception, content,
and revision of the manuscript. Additionally, T.C.S. designed the study,
developed the questionnaire, performed literature searches, analyzed
data and drafted the initial manuscript, as well as revisions. A.C. and J.G.
developed the spatial methods and analysis of home injury and census
data, as well as wrote the spatial methods and revised the manuscript.
M.M. undertook the time series methods and analysis, in addition to revis-
ing the manuscript. J.E. implemented the Home Safety Program and re-
vised the manuscript. T.H. and B.B. distributed the survey, interviewed
parents, checked and summarized the data, performed literature
searches, and revised the manuscript. K.V., N.P., D.F., and N.M. critically
reviewed and revised the manuscript. All authors approved of the manu-
script, as it has been submitted.
ACKNOWLEDGMENT
The authors sincerely appreciate the generous financial contribution from
the Children's Health Foundation for Children's Hospital, London Health
J Trauma Acute Care Surg
Volume 81, Number 3 Charyk Stewart et al.
© 2016 Wolters Kluwer Health, Inc. All rights reserved. 539
Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
Sciences Centre for their ongoing support of our pediatric injury prevention
programs and research, to help decrease childhood injuries in our region.
DISCLOSURE
The authors declare no conflicts of interest.
REFERENCES
1. Yanchar N, Warda L, Fuselli P, Committee CPSIP. Child and youth injury
prevention: a public health approach. 2012. Available at: http://www.cps.ca/
documents/position/child-and-youth-injury-prevention. Accessed November
6, 2014.
2. UNICEF. UNICEF. A league table of child deaths by injury in rich nations.
Innocenti Report Card Issue No. 2. Florence, Italy: UNICEF; 2001.
3. World Health Organization. World report on child injury prevention. 2008.
Available at: http://whqlibdoc.who.int/publications/2008/9789241563574_
eng.pdf. Accessed 2015, November 23.
4. Stewart TC, Grant K, Singh R, Girotti M. Pediatric trauma in
southwestern Ontario: linking data with injury prevention initiatives.
J Trauma. 2004;57:787–794.
5. Towner E, Mytton J. Prevention of unintentional injuries in children. Paediatr
Child Health. 2009;19:517–521.
6. Pearson MGR,Moxham T, Anderson R. Preventing unintentional injuries to
children in the home: a systematic reviewof the effectiveness of programmes
supplying and/or installing home safety equipment. Health Promot Int.
2010;26:376–392.
7. Kendrick DYB, Mason-Jones AJ, Ilyas N, Achana FA, Cooper NJ, Hubbard
SJ, Sutton AJ, Smith S, Wynn P, Mulvaney C, Watson MC, Coupland C.
Home safety education and provision of safety equipment for injury
prevention (review). Evid-Based Child Health. 2013;8:761–939.
8. Kendrick D, Barlow J, Hampshire A, Stewart-Brown S, Polnay L.
Parenting interventions and the prevention of unintentional injuries in
childhood: systematic review and meta-analysis. Child Care Health
Dev. 2008;34:682–695.
9. KendrickD, CouplandC,MulvaneyC, Simpson J, Smith SJ, SuttonA,Watson
M, Woods A. Home safety education and provision of safety equipment for
injury prevention. Cochrane Database Syst Rev. 2007:CD005014.
10. Gittelman MA, Pomerantz WJ. Starting a pediatric emergency department
Safety Resource Center. Pediatr Ann. 2009;38:149–155.
11. Bank of Canada. 10-Year Currency Converter. 2015. Available at:
http://www.bankofcanada.ca/rates/exchange/10-year-converter. Accessed
December 1, 2015.
12. Turcotte K B-WS, Samara A. Give your child a safe start: evaluation of an
educational resource. In: BC Injury Research and Prevention Unit, ed. Safe
Start—the Injury Prevention Program of BC Children's Hospital. Vancouver,
BC: BC Children’s Hospital. 2011. Available at: http://www.injuryresearch.
bc.ca/wp-content/uploads/2014/08/Feature-Report-3-SafeStart-Evaluation-
Report-30-Nov-2011.pdf. Accessed June 28, 2016.
13. Dillman DA, Smyth JD, Christian LM. Internet, Mail, and Mixed-Mode
Surveys: The Tailored Design Method. John Wiley & Sons, Inc., Hoboken,
New Jersey; 2014.
14. IBM Corp Version 23.0. Armonk, NY: IBM Corp; Released 2015.
15. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
reserch (COREQ): a 32-item checklist for interviews and focus groups. Int
J Qual Health Care. 2007;19:349–357.
16. ShadishWR, Cook TD, Campbell DT. Experimental and Quasi-Experimental
Designs for Generalized Causal Inference. Belmont, CA:Wadsworth Cengage
Learning; 2002.
17. Tabachnick BG, Fidell LS. Using Multivariate Statistics. 5th ed. Boston,
MA: Pearson Education; 2007.
18. Statistics Canada. Canadian National Household Survey (Dissemination
Areas). Using CHASS. 2011. Available at: http://dc.chass.utoronto.ca.
proxy1.lib.uwo.ca/census/2011nhs/. Accessed Oct 31, 2015.
19. ESRI. Version Release 10.3. Redlands, CA: Environmental Systems Research
Institute; 2014.
20. Ingram JC, Deave T, Towner E, Errington G, Kay B, Kendrick D. Identifying
facilitators and barriers for home injury prevention interventions for pre-
school children: a systematic review of the quantitative literature. Health
Educ Res. 2012r;27:258–268.
21. Flavin MP, Dostaler SM, Simpson K, Brison RJ, Pickett W. Stages of
development and injury patterns in the early years: a population-based
analysis. BMC Public Health. 2006;6:187.
22. Kendrick D, Watson MC, Mulvaney CA, Smith SJ, Sutton AJ, Coupland
CA, Mason-Jones AJ. Preventing childhood falls at home: meta-analysis
and meta-regression. Am J Prev Med. 2008;35:370–379.
23. Sznajder M, Leduc S, Janvrin MP, Bonnin MH, Aegerter P, Baudier F,
Chevallier B. Home delivery of an injury prevention kit for children in
four French cities: a controlled randomized trial. Inj Prev. 2003;9:261–265;
discussion 265.
24. Emond A, Pollock J, Deave T, Bonnell S, Peters TJ, Harvey I. An evaluation
of the first parent health visitor scheme. Arch Dis Child. 2002;86:150–157.
25. Johnston BD, Huebner CE, Tyll LT, BarlowWE, Thompson RS. Expanding
developmental and behavioral services for newborns in primary care; Effects
on parental well-being, practice, and satisfaction. Am J Prev Med. 2004;26:
356–366.
26. OldsDL,Henderson CR Jr, KitzmanH.Does prenatal and infancy nurse home
visitation have enduring effects on qualities of parental caregiving and child
health at 25 to 50 months of life? Pediatrics. 1994;93:89–98.
27. Gittelman MA, Pomerantz WJ, Frey LK. Use of a safety resource center in a
pediatric emergency department. Pediatr Emerg Care. 2009;25:429–433.
28. Hoebel J, VonderLippe E, Lange C, Ziese T. Mode differences in a mixed-
mode health interview survey among adults. Arch Public Health. 2014;
72:1–12.
29. Nulty D. The adequacy of response rates to online and paper surveys:
what can be done? Assessment & Evaluation in Higher Education. 2008;
33:301–314.
30. Heary CM, Hennessy E. The use of focus group interviews in pediatric
health care research. J Pediatr Psychol. 2002;27:47–57.
31. Paunonen SV, LeBel EP. Socially desirable responding and its elusive effects
on the validity of personality assessments. J Pers Soc Psychol. 2012;100:
158–175.
Charyk Stewart et al.
J Trauma Acute Care Surg
Volume 81, Number 3
540 © 2016 Wolters Kluwer Health, Inc. All rights reserved.
Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
